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PROBLEM TO BE SOLVED: To provide an internal combustion 
engine capable of solving a variety of problems of a variable 
compression ratio type internal combustion engine, and 
improving performance as the internal combustion engine. 
SOLUTION: This internal combustion engine has a slide 
mechanism to allow a cylinder block 3 to slide to a lower case 
4. The slide mechanism is disposed between the cylinder block 
3 and the lower case 4, and has a pair of cam shafts 9 which 
are arranged on both sides of a cylinder 2 parallel to each other 
and rotating in the opposite directions each other. The cam 
shaft 9 comprises a shaft part 9a, a cam part 9b fixed to the 
shaft part 9a, and a movable bearing part 9c rotatably fitted to 
the shaft part 9a. The cam part 9b is accommodated in a cam 
accommodation hole 5 formed in the cylinder block 3, and the 
movable bearing part is accommodated in a bearing 
accommodation hole 8 formed in the lower case. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder block which has a cylinder, and the piston which reciprocates within said cylinder, 
The lower case which attaches said cylinder block in the direction of an axis of said cylinder possible [ a 
slide ], It has the sliding mechanism to which said cylinder block is made to slide to said lower case. It has 
the cam shaft of a couple which said sliding mechanism is built between said cylinder blocks and said lower 
cases, and is arranged at parallel at the method of both sides of said cylinder, and rotates to hard flow. Said 
cam shaft A shank, While it has the cam section currently fixed to said shank, and movable bearing attached 
pivotable to said shank and said cam section is contained by the cam receipt hole formed in either said 
cylinder block or said lower case The internal combustion engine characterized by being contained by the 
bearing receipt hole with which said good driving axle receiving part is formed in another side of said 
cylinder block or said lower case, and holds this movable bearing. 

[Claim 2] The internal combustion engine according to claim 1 with which it has further the single motor 
made to rotate said cam shaft of a couple, the direction of a spiral has [ said motor ] the worm gear of the 
couple of hard flow in the output shaft, and the worm gear of said couple is characterized by having geared 
with the gear attached in the end of said cam shaft, respectively. 

[Claim 3] The internal combustion engine according to claim 2 characterized by characterizing each cam 
shaft by making said two or more sets of cam sections, and said good driving axle receiving part arrange, 
and having. 

[Claim 4] The internal combustion engine according to claim 2 characterized by having the circular cam 
profile in which said cam section carried out eccentricity to the core of said cam shaft, and having the round 
shape as said cam section with said same cam receipt hole, and having the same round shape as said cam 
section which carried out eccentricity also of said good driving axle receiving part to the core of said cam 
shaft, and having the round shape as said cam receipt hole also with said same bearing receipt hole. 
[Claim 5] The internal combustion engine according to claim 2 characterized by having the square with 
which it has the square with which it has the circular cam profile in which said cam section carried out 
eccentricity to the core of said cam shaft, and has the round shape as said cam section with said same cam 
receipt hole, and said good driving axle receiving part has the parallel side of a couple, and said bearing 
receipt hole may make said good driving axle receiving part slide in the direction of said parallel side inside. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine of the adjustable piston- 
stroke mold of the adjustable compression ratio mold which can enable modification of cylinder content 
volume and can carry out adjustable control of the compression ratio. 
[0002] 

[Description of the Prior Art] In the conventional common internal combustion engine (engine), cylinder 
content volume is fixed and a compression ratio is also fixed (although the engine into which the amount of 
effective strokes and a compression ratio are changed by changing the closing motion timing of a bulb is put 
in practical use, the control range is restrictive). However, if the optimal compression ratio can be obtained 
according to operational status, the fuel consumption engine performance and the output engine 
performance can be raised. Then, the invention design of the internal combustion engine of an adjustable 
compression ratio mold which aims at these improvement in the engine performance is carried out by 
carrying out adjustable control of the compression ratio. The internal combustion engine of such an 
adjustable compression ratio mold is indicated by JP,7-26981,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the internal combustion engine given in the official 
report mentioned above was not what may fully function so that is not completed structural, and may not be 
materialized unless a cylinder crank case carries out elastic deformation (unless a cylinder crank case bends 
in the direction right-angled to a cylinder medial axis). Or when not carrying out elastic deformation, it was 
not what it must move in the right-angled direction at a cylinder medial axis, and a cylinder block does not 
secure a clearance, drives it between a cylinder block and a lower case, it does not need and ** it to a lower 
case (crank case), and may fully function on. 

[0004] Moreover, a cylinder is made to incline to a lower case as an internal combustion engine of an 
adjustable compression ratio mold, and that to which cylinder content volume is changed is also indicated 
by the Patent Publication Heisei No. 506652 [ seven to ] official report etc. However, in the internal 
combustion engine of the adjustable compression ratio mold of such a device, in order to make a cylinder 
incline, the amount of strokes had to be greatly secured so that operation might not be influenced, even if a 
cylinder inclined, and the constraint from this point was large. 

[0005] Moreover, in an internal combustion period given in the above-mentioned official report, although 
the eccentric shaft (crank chain) is used for making a cylinder incline, the moment which will be generated 
if it does in this way will become large, and will be disadvantageous in reinforcement. Moreover, since it 
works in the direction which rotates a gear (gear which rotates an eccentric shaft) for the pressure at the time 
of combustion to make a cylinder incline, the device it is made for a gear not to rotate is required of the 
pressure at the time of combustion. Moreover, in order to make a cylinder incline to a crank case, loading to 
a V-type engine etc. serves as a very difficult device. 

[0006] That is, there is no internal combustion engine of the conventional adjustable compression ratio mold 
in the phase which can be referred to as still being put fully in practical use, there are various problems in 
putting in practical use, and a required phase has further research and amelioration. The object of this 
invention solves the various problems which the internal combustion engine of such an adjustable 
compression ratio mold has, and is to offer the internal combustion engine which can raise the engine 
performance as an internal combustion engine. 
[0007] 

[Means for Solving the Problem] The cylinder block with which an internal combustion engine according to 
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claim 1 has a cylinder, The piston which reciprocates within a cylinder, and the lower case which attaches a 
cylinder block in the direction of an axis of a cylinder possible [ a slide ], It has the sliding mechanism to 
which a cylinder block is made to slide to a lower case. It has the cam shaft of a couple which a sliding 
mechanism is built between a cylinder block and a lower case, and is arranged at parallel at the method of 
both sides of a cylinder, and rotates to hard flow. A cam shaft A shank, While it has the cam section 
currently fixed to the shank, and movable bearing attached pivotable to the shank and the cam section is 
contained by the cam receipt hole formed in either the cylinder block or the lower case Movable bearing is 
formed in another side of a cylinder block or a lower case, and is characterized by being contained by the 
bearing receipt hole holding this movable bearing. 

[0008] Invention according to claim 2 is further equipped with the single motor made to rotate the cam shaft 
of a couple in the internal combustion engine according to claim 1 , the direction of a spiral has [ the motor ] 
the worm gear of the couple of hard flow in the output shaft, and the worm gear of a couple is characterized 
by having geared with the gear attached in the end of a cam shaft, respectively. 

[0009] Invention according to claim 3 is characterized by for each cam shaft making two or more sets of 
cam sections, and movable bearing arrange, and having in the internal combustion engine according to claim 
2. 

[0010] Invention according to claim 4 is characterized by having the circular cam profile in which the cam 
section carried out eccentricity to the core of a cam shaft, and having the round shape as the cam section 
with the same cam receipt hole, and having the same round shape as the cam section which carried out 
eccentricity also of the movable bearing to the core of a cam shaft, and having the round shape as a cam 
receipt hole also with the same bearing receipt hole in the internal combustion engine according to claim 2. 
[001 1] Invention according to claim 5 has the circular cam profile in which the cam section carried out 
eccentricity to the core of a cam shaft in an internal combustion engine according to claim 2. And it is 
characterized by having the square with which it has the round shape as the cam section with the same cam 
receipt hole, and movable bearing has the parallel side of a couple, and having the square with which a 
bearing receipt hole may make movable bearing slide in the direction of the parallel side inside. 
[0012] 

[Embodiment of the Invention] The operation gestalt of the internal combustion engine of this invention is 
explained below. First, the internal combustion engine (engine) 1 which has the internal combustion engine 
of the first operation gestalt in drawing 1 - drawing 6 is shown. 

[0013] The engine 1 explained below is an engine of an adjustable compression ratio mold, and changes a 
compression ratio by moving the cylinder block 3 which has a cylinder 2 to the shaft orientations of a 
cylinder 2 to a lower case (crank case) 4. For this reason, the migration device to which the engine of this 
operation gestalt moves a cylinder block 3 to a lower case 4 is built. 

[0014] Moreover, although a cylinder block 3 moves to a lower case 4, it is then troubled so that both 
location may change freely by the pressure at the time of combustion. With this operation gestalt, the device 
in which the location of the cylinder block 3 to a lower case 4 is not easily added by the pressure at the time 
of combustion is also built. This device is made into the very easy device, and consideration which causes 
neither a complicated device nor the increase of weight is made. 

[0015] Furthermore, in order that a cylinder block 3 may move to the shaft orientations of a cylinder 2 to a 
lower case 4, the cam shaft 1 7 which opens and closes the pumping bulb arranged in the cylinder 2 upper 
part will move to a lower case 4. Since the driving force of a cam shaft 1 7 is transmitted through a chain or a 
belt from the crankshaft 1 5 arranged in a lower case 4, the consideration to this is also made by the internal 
combustion engine of this operation gestalt. 

[0016] Since there are not the usual engine and a changing place about that the cylinder block 3 is made 
movable to a lower case 4 and having the migration device, transfer of the driving force to a cam shaft, and 
the part of an except, below only the point mentioned above is explained preponderantly and explanation is 
omitted about the same part as the conventional engine. 

[0017] As shown in drawing 1 , two or ^more ridges are formed in the both-sides lower part of a cylinder 
block 3, and the cam receipt hole 5 is formed in each of this ridge. The cam receipt hole 5 is formed in five 
one side at a time. The cam receipt hole 5 has the round shape, and it is formed, respectively so that it may 
become right-angled to the shaft orientations of a cylinder 2 in parallel with the array direction of two or 
more cylinders 2 (the engine 1 of this operation gestalt is a 4-cylinder engine). The cam receipt hole 5 is 
formed in the both sides of a cylinder block 3, and two or more cam receipt holes 5 of one side are 
altogether located on the same axis. And the axis of the couple of the cam receipt hole 5 of the both sides of 
a cylinder block 3 is parallel. 
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[0018] The standing wall section is formed in the lower case 4 so that it may be located among two or more 
ridges in which the cam receipt hole 5 mentioned above was formed. The crevice of a semicircle is formed 
in the front face turned to lower case 4 outside of each standing wall section. Moreover, the cap 7 attached 
with a bolt 6 is prepared for each standing wall section, and it has the crevice of a semicircle for the cap 7. If 
cap 7 is attached in each standing wall section, the circular bearing receipt hole 8 will be formed. The 
configuration of the bearing receipt hole 8 is the same as that of the cam receipt hole 5 mentioned above. 
[0019] Like the cam receipt hole 5, when a cylinder block 3 is attached in a lower case 4, two or more 
bearing receipt holes 8 are formed, respectively so that it may become in parallel with the array direction of 
two or more cylinders 2 right-angled to the shaft orientations of a cylinder 2. Two or more of these bearing 
receipt holes 8 will also be formed in the both sides of a cylinder block 3, and two or more bearing receipt 
holes 8 of one side are altogether located on the same axis. The bearing receipt hole 8 is formed in four one 
side at a time. And the axis of the couple of the bearing receipt hole 8 of the both sides of a cylinder block 3 
is parallel. Moreover, the distance between the cam receipt holes 5 of both sides and the distance between 
the bearing receipt holes 8 of both sides are the same. 

[0020] A cam shaft 9 is inserted in the cam receipt hole 5 and the bearing receipt hole 8 of two trains which 
are arranged by turns, respectively. A cam shaft 9 consists of movable bearing 9c which has the same 
appearance as cam section 9b which has the cam profile of the right round shape fixed to shank 9a where 
eccentricity is carried out to the medial axis of shank 9a and shank 9a, and cam section 9b, and was attached 
pivotable to shank 9a, as shown in drawing 1 . With this operation gestalt, cam section 9b and movable 
bearing 9c are arranged by turns. The cam shaft 9 of a couple has the relation of a mirror image. Moreover, 
9d of mounting sections of the gear 10 mentioned later is formed in the edge of a cam shaft 9. Eccentricity 
of the medial axis of shank 9a and the core of 9d of mounting sections is carried out, and the core of all cam 
section 9b and its core of 9d of mounting sections correspond. 

[0021] Eccentricity also of the movable bearing 9c is carried out to shank 9a, and the eccentricity is the 
same as that of cam section 9b. In order to actually build a cam shaft 9, where one cam section 9b of an edge 
is most combined beforehand in one, a cam shaft 9 is manufactured, and movable bearing 9c and other cam 
section 9b are inserted in this. And only cam section 9b is fixed to shank 9a on a screw etc. (press fit and 
welding are sufficient). The number of cam section 9b on shank 9a is in agreement with the number of the 
cam receipt holes 5 of cylinder block 3 one side. Moreover, the thickness of cam section 9b is also in 
agreement with the die length of each corresponding cam receipt hole 5. Similarly, the number of movable 
bearing 9c on shank 9a is in agreement with the number of the bearing receipt holes 8 formed in lower case 
4 one side. Moreover, the thickness of movable bearing 9c is also in agreement with the die length of each 
corresponding bearing receipt hole 8. 

[0022] In each cam shaft 9, the eccentric direction of two or more cam section 9b is the same. Moreover, 
since the appearance of movable bearing 9c is the same right circle as cam section 9b, it can make the 
outside surface of two or more cam section 9b, and the lateral surface of two or more movable bearing 9c in 
agreement by rotating movable bearing 9c. In this condition, a cam shaft 9 is inserted in the long hole 
formed combining a cylinder block 3 and a lower case 4 with two or more cam receipt holes 5 and two or 
more bearing receipt holes 8, and it is assembled. In addition, cap 7 may be attached after arranging a cam 
shaft 9 to a cylinder block 3 and a lower case 4. 

[0023] All the configurations of the cam receipt hole 5, the bearing receipt hole 8, cam section 9b, and 
movable bearing 9c are the same forward round shapes. Moreover, although a cylinder block 3 can be slid to 
a lower case 4, it arranges a member like the piston ring which secures the airtight between a cylinder inner 
surface and a piston to both sliding surface, and secures airtightness to it (a seal may be performed by other 
technique). 

[0024] The bolthole for gear mounting is formed in the end of shank 9a of each cam shaft 9, and the gear 10 
is being fixed with the bolt using this bolthole. On the gear 10 of the couple fixed to the edge of the cam 
shaft 9 of a couple, worm gears 1 la and 1 lb mesh, respectively. Worm gears 1 la and 1 lb are attached in 
one output shaft of the single motor 12. Worm gears 11a and 1 lb have the spiral slot each other rotated to 
hard flow. For this reason, if a motor 12 is rotated, the cam shaft 9 of a couple will rotate to hard flow 
through a gear 10. It is fixed to the cylinder block 3 etc. and a motor 12 moves in one with a cylinder block 
3. 

[0025] Furthermore, the cylinder block 3 has the gear mounting section 14 of the cam receipt hole 5 from 
the very end section in which the junction gear 1 3 is attached caudad, as shown in drawing 2 . The gear 
mounting section 14 is formed only in one train side of the 2 ****** cam receipt hole 5. As for the junction 
gear 13, timing sprocket 13a is united with concentric circular. The junction gear 13 meshes with the crank 

http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 6/7/2006 



JP,2003-206771,A [DETAILED DESCRIPTION] 



Page 4 of 7 



gear 1 6 fixed to the edge of a crankshaft 15. 

[0026] How to control a compression ratio by the internal combustion engine of a configuration of having 
mentioned above is explained in detail. The sectional view having shown the appearance of a cylinder block 
3, a lower case 4, and the sliding mechanism that consists of a cam shaft 9 built among these both in 
drawing 3 (a) - drawing 3 (c) is shown. The core of a and cam section 9b is carried out for the medial axis of 
shank 9a among drawing 3 (a) - drawing 3 (c), c is carried out for the core of b and movable bearing 9c, and 
it is shown. Drawing 3 (a) is in the condition whose periphery of all cam section 9b and movable bearing 9c 
saw from the extension wire of shank 9a, and corresponded. Here, shank 9a of a couple is located in the 
outside of the cam receipt hole 5 and the bearing receipt hole 8 at this time. 

[0027] If a motor 12 is driven and shank 9a (and cam section 9b fixed to shank 9a) is rotated in the direction 
of an arrow head from the condition of drawing 3 (a), it will be in the condition of drawing 3 (b). Since gap 
arises to shank 9a in the eccentric direction of cam section 9b and movable bearing 9c at this time, a 
cylinder block 3 can be made to slide to a top dead center side to a lower case 4. And the time of rotating a 
cam shaft 9 serves as max, and the amount of slides serves as two times of the eccentricity of cam section 9b 
or movable bearing 9c until it will be in a condition like drawing 3 (c). Cam section 9b and movable bearing 
9c permit that rotate inside the cam receipt hole 5 and the bearing receipt hole 8, respectively, and the 
location of shank 9a moves inside the cam receipt hole 5 and the bearing receipt hole 8, respectively. 
[0028] In addition, in each cam shaft 9, when a motor 12 is made to drive from the condition of drawing 3 

(a) , if cam section 9b and movable bearing 9c rotate to hard flow, it will be in the condition of drawing 3 

(b) . When a motor 12 is made to drive from the condition of drawing 3 (a), cam section 9b and movable 
bearing 9c may rotate in this direction, and cannot make a cylinder block 3 slide to a lower case 4 in each 
cam shaft 9 normally in this case. It cannot be said that cam section 9b and movable bearing 9c cannot rotate 
to hard flow about one side of the cam shafts of a couple, and cam section 9b and movable bearing 9c 
cannot rotate in this direction about another side. 

[0029] Furthermore, it may become rotational resistance without all of two or more movable bearing 9c 
attached in one cam shaft 9 rotating in the same direction. For this reason, in the sliding mechanism of the 
internal combustion engine of this operation gestalt, the condition of making cam section 9b and movable 
bearing 9c thoroughly in agreement is not produced like drawing 3 (a). For example, when the revolution 
location of the cam shaft 9 of the condition of drawing 3 (a) is made into 0 degree of criteria (the forward 
direction is the direction of counterrotation with the cam shaft 9 of a couple), the revolution location of the 
condition of drawing 3 (c) becomes 90 degrees, but if the actual control range is made into 5 degrees or 
more, a problem which was mentioned above can be solved. Since it is examining setting the actual amount 
of slides of a cylinder block 3 to several mm as mentioned above, it is satisfactory even if it cannot use 0 
degree about (it is 180 degrees about **5 degrees to this appearance) **5 degrees. 

[0030] Furthermore, with this operation gestalt, it is used to a lower case 4, making a cylinder block 3 slide 
only to a top dead center side. Moreover, in order to return the amount of slides to 0 from the condition of 
drawing 3 (c), counterrotation of the motor 12 is carried out and it is returned to the condition of drawing 3 
(a). That is, with this operation gestalt, the control range of a cam shaft 9 is 5 degrees - 90 degrees. 
However, it may be used to a lower case 4, making a cylinder block 3 slide only to a bottom dead point side, 
the control range of the cam shaft 9 in this case -5 degrees - -90 degrees (355 degrees - 270 degrees) — then, 
it is good. Moreover, when using it to a lower case 4, making a cylinder block 3 slide only to a top dead 
center side, the control range of a cam shaft 9 may be used as 90 degrees - 175 etc. degrees etc. 
[003 1] Since it becomes possible to make a cylinder block 3 slide in the direction of an axis of a cylinder 2 
to a lower case 4 by using a sliding mechanism which was mentioned above, it becomes possible to carry 
out adjustable control of the compression ratio. When the internal combustion engine of a certain dimension 
realized the amount of slides of several mm and the trial calculation of the adjustable range of a compression 
ratio was made, it was computed that about nine to 14.5 adjustable range is securable. Moreover, [0032] 
which a part where the excessive moment resulting from combustion pressure is added in order not to do 
what leans a cylinder according to such a sliding mechanism does not exist, either, but can build an 
adjustable compression ratio engine by the simple device using a cam shaft 9 etc. Moreover, the pressure at 
the time of combustion acts as force in which it rotates a cam shaft 9. This force is transmitted to the output 
shaft of a motor 12 through a gear 10 and worm gears 11a and lib. However, it will not work in the 
direction to which you are going to make it transfer a motor 12 below, and this force will be offset inside an 
output shaft. That is, each other will be offset as the compressive force or tensile force to an output shaft 
(shaft) between worm gear 1 la of a couple, and lib, and it does not have any effect on a motor 12. Also 
from this point, the sliding mechanism of this operation gestalt is excellent. 
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[0033] Since a cylinder block 3 slides to a lower case 4 as mentioned above, the distance of the crankshaft 
15 of the lower case 4 interior and the cam shaft 17 which drives the pumping bulb attached above a 
cylinder block 3 will also change. The engine 1 of this operation gestalt has the cam shaft 17 on an intake 
valve and exhaust air bulbs, respectively, as shown in drawing 4 . The camshaft sprocket 1 8 is being fixed to 
the edge of the cam shaft 17 of a couple. Here, the well-known continuation adjustable valve timing device 
which carries out adjustable control of the closing motion timing of a bulb is built in the camshaft sprocket 
18. 

[0034] And as mentioned above, the driving force of a cam shaft 17 is told to the junction gear 13 (timing 
sprocket 13a) from the crank gear 16 of crankshaft 15 edge. Then, through the timing chain 19 attached in 
the camshaft sprocket 18 of timing sprocket 13a and a couple, this driving force is eventually transmitted to 
a cam shaft 17, and rotates a cam shaft 17. Here, when a cylinder block 3 slides, the location of the junction 
gear 13 to the crank gear 16 will change. This situation is shown in drawing 5 (a) and drawing 5 (b). 
[0035] The condition by which it is shown in drawing 5 (a) is in the condition that the distance of the crank 
gear 16 and the junction gear 13 is the shortest. The amount of slides of a cylinder block 3 shows [ this ] the 
condition of 0. The condition that the cylinder block 3 moved to the amount (several mm) top dead center 
side of the maximum slides from this condition is drawing 5 (b). It is not set to about about ten micrometers, 
when a actual diameter is given to the crank gear 16 and the junction gear 13, the amount of slides of a 
cylinder block 3 becomes max (several mm) and the trial calculation of how many distance between both 
gears separate is made. This value is within the limits of the errors (manufacture tolerance, backlash of a 
gear shaft, etc.) in the usual gear, and it functions sufficiently satisfactory. 

[0036] Moreover, although valve timing also changes, since the pumping side makes the continuation 
adjustable valve timing device have carried as the engine 1 of this operation gestalt was mentioned above if 
a cylinder block 3 is made to slide that it is the device mentioned above, it is possible to perform precise 
amendment using this. Furthermore, although it was the case where a cam shaft 1 7 was driven using a chain, 
you may make it having mentioned above drive a cam shaft 17 using a timing belt 20, as shown in drawing 
6 . Since a belt has the property of being easy to make that path crooked unlike a chain, this property is used. 

[0037] The circle of the thin line in drawing 6 is the pulley attached in the lower case 4 side, and the circle 
of a thick wire is the pulley attached in the cylinder block 3. The timing belt 20 is twisted to these pulleys. 
There is a crank pulley 21 fixed to the edge of a crankshaft 15 most caudad, and there is a timing pulley 22 
most fixed to the edge of one cam shaft 17 up. In addition, in this case, between the cam shafts 17 of a 
couple, the gear (one side is taken as a scissors gear) which meshes mutually is prepared, respectively, and 
another cam shaft 1 7 drives it. Moreover, a timing pulley may be attached in each cam shaft 1 7, and a 
timing belt may be applied to two timing pulleys. 

[0038] On the path of the timing belt 20 of a before [ from the crank pulley 21 / the timing pulley 22 ], one 
pulley by the side of one and a cylinder block 3 is arranged for the lower case 4 side pulley. The timing belt 
20 between these two pulleys sets to alpha the angle which receives horizontally and is made, and is shown 
in drawing 6 . Similarly, one and one lower case 4 side pulley are arranged for the pulley by the side of a 
cylinder block 3 also on the path of the timing belt 20 of a before [ from the timing pulley 22 / a crank 
pulley 21 ]. The timing belt 20 between these two pulleys sets to beta the angle which receives horizontally 
and is made, and is shown in drawing 6 . A dotted line shows the pulley by the side of a continuous line and 
a lower case 4 for a cylinder block 3 side pulley. 

[0039] The include angles alpha and include angles beta which were mentioned above are a forward include 
angle and a negative include angle (when both clock hands of cut are made forward). Thus, if it sets and a 
cylinder block 3 will slide, and one include angle becomes large, the include angle of another side will 
become small. That is, the path length of the timing belt of a part which specifies one include angle becomes 
long, and the path length of the timing belt of a part which specifies the include angle of another side can 
become short, and can make a cylinder block 3 slide without changing most path overall lengths of a timing 
belt 20. As mentioned above, when the trial calculation was made using the general diameter of a pulley and 
arrangement, having used the actual slide peak of a cylinder block as several mm, change of the path length 
of a timing belt 20 was about 0.05mm. 

[0040] Next, the second operation gestalt of this invention is explained. The internal combustion engine of 
this operation gestalt has the almost same configuration as the first operation gestalt mentioned above. Only 
the gestalten of the bearing receipt light which contains movable bearing and this differ. A different part is 
explained especially to the following in detail, the sign same about a component the same as that of the first 
operation gestalt or equivalent is attached, and detailed explanation is omitted. The internal combustion 
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engine of the second operation gestalt is shown in drawing 7 - drawing 9 . Drawing 7 is [ the drawing 2 
equivalent drawing and drawing 9 of the drawing 1 equivalent drawing and drawing 8 ] the drawing 3 
equivalent drawings. 

[0041] With this operation gestalt, the bearing receipt hole 80 is formed with the crevice of the rectangle 
formed in the top face of the standing wall section by the side of a lower case, and the cap 70 which has a 
rectangular crevice similarly. Cap 70 is attached in the standing wall section from the upper part, and the 
bearing receipt hole 80 serves as a long rectangle in a longitudinal direction. Also let movable bearing 90c 
attached in a cam shaft 9 be a rectangle corresponding to this. The concave die parts of a couple are made to 
counter, it is formed, that circular hole almost equal to the cross section of shank 9a of a cam shaft 9 in a 
center is formed, and movable bearing 90c is attached pivotable to shank 9a in this part. The height of the 
rectangle of movable bearing 90c is almost equal to the height of the bearing receipt hole 80, and the breadth 
is narrower than the breadth of the bearing receipt hole 80. For this reason, each movable bearing 90c can be 
slid to a longitudinal direction inside each bearing receipt hole 80. 

[0042] In addition, the relation between movable bearing and a bearing receipt hole may be good as long as 
the slide to an one direction is possible for movable bearing inside a bearing receipt hole, and as long as it 
can realize this, it may not be a rectangle. Moreover, the slide direction of movable bearing is not restricted 
to a longitudinal direction, either, and it may be arranged so that the slide direction of each movable bearing 
of the both sides of a cylinder 2 may serve as V typeface. Namely, what is necessary is just to have the 
square with which it has the square with which movable bearing has the parallel side of a couple, and a 
bearing receipt hole may make movable bearing slide in the direction of the parallel side inside. 
[0043] How to control a compression ratio by the internal combustion engine of this operation gestalt is 
explained in detail. The sectional view having shown the appearance of a cylinder block 3, a lower case 4, 
and the sliding mechanism that consists of a cam shaft 9 built among these both in drawing 9 (a) - drawing 9 
(c) is shown. The core of a and cam section 9b is carried out for the medial axis of shank 9a among drawing 
9 (a) - drawing 9 (c), c is carried out for the core of b and movable bearing 90c, and it is shown. Drawing 9 
(a) is in the condition which sees from the extension wire of shank 9a, and has the location of shank 9a in 
the cam receipt hole 5 in the maximum upper part location (a cylinder block 3 is in the method location of 
the lowest). Moreover, the location of movable bearing 90c within each bearing receipt hole 80 is located 
most in the location of cylinder 2 approach (inside approach). 

[0044] If a motor 12 is driven and shank 9a (and cam section 9b fixed to shank 9a) is rotated in the direction 
of an arrow head from the condition of drawing 9 (a), it will be in the condition of drawing 9 (b). In drawing 
9 (b), the location of shank 9a within the cam receipt hole 5 serves as the outermost part. Since gap arises in 
the eccentric direction of cam section 9b to shank 9a at this time, a cylinder block 3 can be made to slide to a 
top dead center side to a lower case 4. Moreover, although the distance between shank 9a of the cam shaft 9 
of a couple spreads, migration of the longitudinal direction to the lower case 4 of each of this shank 9a is 
absorbed by the slide of the longitudinal direction of movable bearing 90c. 

[0045] And the time of rotating a cam shaft 9 serves as max, and the amount of slides of a cylinder block 3 
serves as two times of the eccentricity of cam section 9b until it will be in a condition like drawing 9 (c). 
Cam section 9b permits that rotate inside the cam receipt hole 5 and the location of shank 9a moves inside 
the cam receipt hole 5. In addition, although shank 9a moved only on the outside of the cam receipt hole 5, it 
cannot be overemphasized here that you may use as only the inside is moved or it goes around inside the 
cam receipt hole 5. In this case, it is necessary to secure the magnitude of the bearing receipt hole 80 
enough. 

[0046] The internal combustion engine of this invention is not limited to the operation gestalt mentioned 
above. For example, in the operation gestalt mentioned above, although the sliding mechanism was built in 
the combination of the cam section 9b-cylinder block 3 and the movable bearing 9c-lower case 4, a sliding 
mechanism may be built in the combination of a cam section-lower case and a movable bearing-cylinder 
block. Moreover, although it is desirable that it is a right circle as for the configuration of cam section 9b, it 
may function also by it not being a right circle, either. For example, in the operation gestalt mentioned 
above, even if the major axis is carrying out the ellipse and ovoid which have the same die length as cam 
section 9b, it may function. 

[0047] Furthermore, the internal combustion engine of this invention can apply also to a V-type engine 
easily. In this case, the cam shaft of a couple mentioned above for every bank may be arranged, the cam 
shaft of a couple may be arranged to the base of both banks, the whole bank of a V type may be made to 
slide in the direction of a center of the central angle formed of both banks, and a compression ratio may be 
changed. 
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[0048] 

[Effect of the Invention] According to the internal combustion engine according to claim 1 , a cylinder can 
be made to slide only in the piston reciprocating motion direction with the sliding mechanism built with the 
parallel cam shaft of the couple which has a shank, the cam section, and movable bearing which carries out 
counter-rotation. For this reason, it becomes possible to control a compression ratio and to perform 
combustion of high order origin more. Since a device can be managed with simple structure, and the 
increment in weight can also be suppressed to the minimum at this time and actuation is also ensured, it is 
fully utilizable. 

[0049] According to invention according to claim 2, the pressure at the time of combustion can be made to 
offset easily, and it becomes possible to build a sliding mechanism by the simple device. According to 
invention according to claim 3, as the force to which a cylinder block is made to slide to a lower case acts on 
the side of a cylinder (it is the train of a cylinder when it is an unit or plurality, and plurality) uniformly, it 
can make the cylinder block to a lower case slide to it smoothly. According to claim 4 or invention 
according to claim 5, the sliding mechanism which can slide the cylinder block to a lower case more 
smoothly is realizable. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[0 03 2 ] «SB$<Dff*tt* £A«i9£:[e]ifci* 

^t-A+*7 11a. 11 b^/Mt, 1 2<D 

«T8«3*J:^ir4*rSlK:»<Ci«tt<, 

11 a, 1 1 bRKDtltiTN (is + y F> ^(DEEffiJiXt* 
S\m>£LXtm2tiXL£\,K 1 2Ktt:{HJ6<D 

y>y^n^^3^^^>r ft^cd-c, ar^-^4rt 50 
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SPO^V^^*? h 1 5 i->y >^^d ? ^3C>±# 

ju^oc-en-en^A^i-^ h i 7%witt^o — *t 

(OiJ^^v Y 1 7©«BP«:tt, #aw? bx^uer 
* F 1 8#@3££tvCl>& a CtTiS. ^^>t7h^ 

[00 34] LT\ JdffiL/c<fc5fc:. iiKU^V F 1 
7©IBBi*», ^7>^'>t7M53»©^7>^¥ 
716j!p6*«¥7 13 (^^ $>^7*o^7 M 3 
a) t©|gtt*tt. 

F 1 3ai-»©*AS/t7 hX^O^r^ F 
1 8fcK9ttW6ftfc*-f S>y^x-> 1 9^r/M/ 

r v *»wcc*as/ + 7 f i 7ccej*sn, ij^^v 
hi 7£@$£3-t±.5o cc-c, s/y>^n^3^ 
^>fFt^i, ^7>^f716«C»«*8*713 
(DffiB#SMbTS C ii^ fl C tDfil-TSrB 5 (a)M 
B5 (b)tC7j^-r B 
[0 0 3 5 ] B5(a)*C7j*3ft£ttSB*** ^7>^^7 
1 6 ttpm^T 1 3 C 
tlifll/ 'J > 2Vn ? ^ 3 CD* 5 ^ F*# 0 GDt£S£^ L 

Tc^. c©ttJS^e>. *>y>y^a7^3*s«^^ 

^ FM (»mm) ±^*WJ«:»«iO/c«»*«B5 CWC 
£>£o ^7>^f7 1 6<h*8t¥r 1 3«c#Ut»BO 

rmonzizz) (Dmmft-e&K). +»PSHtt<««r 

[0 0 3 6 ] $/c. ±»L/yt««-C**i. i/V>#7 
p?^3*^7-fKS«i ^ > ^^>^^> 

^ 3js^JSJB!B©x>^>ltt±iEl//cJ:^«: % ©Sfm 

QT, c*i*ffll^Tfll««ctBiEtff5Ci*s?Itt-C* 
^ 0 3 i3U/cOli, ^^->€r^^r^A^^ 
7 F 1 7 B6 6c^$n^cfc 

^&C t ^ $ > ^ F 2 0 ^ffll^T* 1 7 h 1 7 

[003 7 ] B6*<Dffl^CDR^DT^-X4ffiiJW:SX0 

«w6tifc^-y--c*o. *«©n^>y>y^osr 
^3tcR0ftwe>n/c^-y-r*s. cn^-'j 
-cc»or*-r $>^juf2 o*s«*«wr*s. - 

#T*tc^^>^^-^7 F 1 5<D3ga5tC@^^n/c^^ 
y -2 l^* 1 ?. — »±^«C— 
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5, c<om£& x r><DJjAis + y h 1 7 

— tt<Di3j»is+ y h i ir^m^m^^^fr 
^ungtft-r^o ztc. s^a^* ^ h i iulzj ^ > 

[0 03 8} ^^>^^-U-2 S>^- 

- 2 2 $ ror^cD £ ^ s > h 2 o (Digssifc: 

Falcon W s >^;u h20 ^7K^^L/T^:-rft^ 

y^;l/h 2 0(DMSS±W:fc, U >^^n ^ ^ 3ffJj©^* 
- »; - o <b n r ^ - X 4 {!« - - *«— ol2g $ ti 
rc^o conocD^'-y-r^cD^-r $>^;uh2 o 

<Dy'-y-&gMV^? 0 20 

[o 03 9 3 ±i$otcn&atnme (^BfttiPite^ 
2 ocDjgg§^g^^5<h^^^^b^#-rtc^y >^^n * 

?<Dmf&<DXyJ FtAtammil 30 
5. £>f $>^-<;l>h 2 0<DSK^O^{I:«0. 05m 
[0040] ^B^cD^Zl^ff^j^oU-C^ 

ttLT»0^ttiW**B8T*. H 7 9 40 
»DrtiB«M«:*r. B7ttBltB§B t ^8tt^2tB 
MSB. B9ttB3tti!liar*S. 
[0 04 1] *Hi6»S8"rtt, f4§4Wfl?l8 0^P7^ 

tt^o **9^7 0tt±^6t£gfiB«:ffi0ffW6 

fc*M6LT\ *AM9CcK9tttt6ft*TOMh9HR9 0 
cfcK&JB£S*rtl»*. *Jtt$il53590 ctt, -»© 
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tt* A«i 9 ©$435 9 a ©KH£ R6W 0 1 > RfljWftflE $ 
ft, c©»»r#»9a«:»i/riBEPl*«:R0«»6 
nrt»*. oj«ittsgp9 0 c<D«#»a:. 

SiRUm 8 0 <Dffi £ <t K« « U < , * ©« tttfttSiRtft 
?L8 OODgMIiO t>K<ttr>r^«. c<otctb. gpJSb 

MM 9 0 ctt, 4««iRtft?L8 0©rt»-C«#[Rj«:^ 

^ FWlfcittoTtr**. 

[0 042] ft**, pJ»«iS»ittSJRIW?LiORI« 
□J1fre*fttfJ: < . cti*IBRr#S©t?*ti«, 

[0 043] *^»«©rt««W*C<fcoTffiBIJt*W 
^£:£ffitcoi»T»L<ttgrrS. B9(a^B9(0 

(DIB(C«||3tl^AM9ft^&<C«^7-Y K««i 

©fii^^LfcBfffiia^-r. la 9 ca)— la 9 (o«t», h 

SP9 0 c©*t4c*ltST. H9(a)tt. $4359 a 
^S»±3&>e>m"C^7AJRtt?L5rtCC*jWS«lW9 a(D 

(DpJBW4SW9 0 cOfflaWi, Metis V>#2&*) (ft 

[ 0 0 4 4 ] 0 9 (a)©ttS8^e>, $4^9 a (S^I6S5 
9 a^C@^$n/c^Aa59 b) ^ 1 2 £fgffi)L-C 

5^E|3^PjCCEHES-a--5i, H9 Cb)CDtt«<ktt5. ^9 
Cb)T'«. *AJR#l?L5rtr©tt«9 a©(4a«**>5t 
Hift^tW. CCD<b#, 1635 9 a&C*tbT. ^7A§|5 

9 b<Z)(H'C^rfiiK:Xu*sSfeD^©'C. nr^-^4tc^f 
ur->U>^C3^^3^rJ^E^ffl[|K:X7-f F3-&SC 
£&-Vl*& m &tc* — *f(O^Af69<Df635 9 amoSRt 
«JE3&«*3&«. CO^$4359 a©UT^-^4tC^f"r€>^ 
^lp]CD^«i«pJttf4lSa59 0c©«*fl©^5-f FKJ: 

[0 045) -eUt, $/'j>^yD^3©X7^F'I 
H9(c)©±5tt#a8<b&**r*Att9*@IES 

■i* /c <b # 3&««A t ft o • ^ A35 9 b ©ffl/0«©:n»£ a 

iRtt?L 5 ODrtSPT'ttSP 9 a ©fiMaftWIW SO^SfS L 
Tt>*. CCTU 1435 9 a^^7AiRJfi?L5 0^f 

^tCb/c*9, *AlRjffi7L5<3DW3J-C-STS«fc^CCUT 
3pJfflLTfefil»Citt-S5*r fettle CCD^B. $4 
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[0046] *&w<Dftimmz. ±&Ltcmm&i&ic - 

fc^Ttt* *Agf59b—>y>#:/n?^3, DJS&fiS: 

S6s*ifc#. *AS-nT*-*. nj«ittsaB-5xy> 

W&Wcfe^T, fig#* Affl5 9 b<h BIDS 3 
[0 047] *»?l!©rt««HttVSx>5P> 

[0 048] 

[^HJO^m] fS*^ltciBtScr>rt«S«H5tcJ:n«. M 
«aiiT6*A(«cJ:ot«li8hW^-f FWKcJ: 20 

Ji*M3ar*a-C»*. «»«JP<>»/MB«:»il*c436« 
[0049] «*PB2 CcSBlSOSMCCttitf . «S«B*<D 
©*|8CC<fctltf. o7^«Lt^>y>^n^ 30 

or^-^«:*t-r-5^y>^n^^©^^>f f* 
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F*<tCR»«:ff 5Cima^7-i F« 
IHBSOlMlttRIB] 

[0 3 ] *^<DrtJ«aMCDS-||]5S^SS«:*5^-5>^ y 

[S4] *&w<Dftmm<Dm-mmi&i&ictov & * w 

[05] H4(cteW4^5>^=FTi*«t4 r riOI«« 
[06] ar-/5>^-<;l/F*ffl^»^Z>^l/Fi^- 
[07] *»BJorti»«M<Dm-^^®(D»»?$4a0 

[08] *mA<Dftmma<Dm-mn&f&(DmLm°v$> 
[09] *^ortJa^<D0-||jMi^tc*5^-5^y 

l-x>^> (F«gjB«RI) % 2-: S/y>*, 3— >y> 
WP^, 4-a7^, 5-*AiRJft?L 6-# 
;l/F % 7, 70»4t9^ 8. 8 0-«iSiRtt?L 9 
-*Att, 9 a 9 b-* Affl. 9 c. 9 0 c- 
nJSbttSSP, Od-KtW, 10-f7, 11 a, 11 
b A^T. 12-*-*, 13-*«f7, 1 

3a-^^>^7W^ 4 14-*"7Btft6P, 1 
5»^7>^>t7h, 16-^7>^'7, 17-* 
A^ + 7F, 1 8 — *A*>i*7 h^^O^ry F, 19- 
*-(5>y**->. 20-^^f>>^h, 2 1- 
^5>*?*-y- t 2 2'^^5>^7'-'J- B 



[03] 



(a) 



(b) 



(c) 
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(a) (b) (c) 




